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REAL PARTY IN INTEREST 



The instant application has been assigned to Improved Mobility Inc. The 
assignment is located at Real/Frame 014659/0293 (Assignment Record, Ex. A). 
Improved Mobility Inc. now operates under the fictitious name Evergreen Health, Inc., 
located at 1637 280 th Street, Adair, IA 50002. (Iowa Secretary of State Business 
Record, Ex. B). 
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RELATED APPEALS AND INTERFERENCES 

None. 



STATUS OF CLAIMS 
The status of the claims as set out in the Claim Appendix is as follows: 
claims 1-4 and 6-14 are rejected; and 
claim 5 has been withdrawn. 
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STATUS OF AMENDMENTS 
Applicant filed an amendment on May 26, 2006, in response to the Final Office 
Action dated March 23, 2006. The Examiner has acted upon the amendment, entered 
the amendment, and maintained a prior rejection of all claims. (Office Action, Ex. C, 
Aug. 9, 2006, at pg. 7, § 7). The May 26, 2006, amendment included a 37 CFR 1.132 
declaration that was entered and considered by the Examiner. (Declaration of 
Christopher E. Schafer, hereinafter "Schafer Declaration", Ex. D). The Examiner 
considered Applicant's arguments submitted with the May 26, 2006, amendment, but 
determined the arguments moot in view of new ground(s) of rejection. (Office Action, 
Ex. C). 

The claims as set out in the Appendix include the most recent amendments to 
the claims. 
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SUMMARY OF CLAIMED SUBJECT MATTER 
Applicant's invention is directed to an apparatus (10) to aid in the drinking of 
fluids to a liquid delivery tube (20). (Application, pg. 1, lines 5-7). The invention employs 
an interior ball valve (12) (Application, pg. 7, lines 4-6, Fig. 2) and an upper portion (15) 
(Application, Fig. 1) that is shaped to be insertable into the liquid delivery tube (20) such 
as a drinking straw. (Application, pg. 7, lines 17-19, Fig. 3). The upper portion (15) of 
the apparatus tapers inwardly to allow easy insertion of the upper portion into the straw 
(20) (Application, pg. 7, Lines 21-23) and to restrict the flow of liquid. (Application, pg. 8, 
Lines 3-7). The flow restriction reduces the risk of liquid entering the lungs of a user. 
(Application, pg. 8, Lines 7-8). Through experimentation, the inventors have determined 
the optimal angle for a valve seat (24) to prevent sticking and leak back. (See Schafer 
Declaration, Ex. D). The claimed range is less than 20.76 degrees but greater than 
14.76 degrees. (Application, pg. 9, Lines 6-11). 

Claims 1-3, 7-10, and 12 claim an apparatus for retaining fluids in a liquid 
delivery tube (20) and requires a lower portion (11) having a ball valve (12) with a valve 
chamber (13) and an upper tubular portion (15) tapered to its terminus and having a 
tapered passageway (17). (Application, pg. 7, lines 4-11). Claim 1 requires the valve 
seat (24) to have sidewalls (28) that taper inwardly from the valve chamber (13). 
(Application, pg. 9, lines 5-6). 

Claim 6 limits the tapering of the sidewalls (28) to an angle less than 20.76 
degrees but greater than 14.76 degrees. (Application, pg. 9, Lines 6-11). Claim 11 limits 
the sidewall (28) tapering to an angle generally less than 21 degrees but greater than 
15 degrees. (Id.). Claim 14 limits the sidewall (28) tapering to an angle less than 18 
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degrees but greater than 17 degrees. (Id.). 



GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

Whether claims 1-3, , 9-10, and 12 are unpatentable under 35 U.S.C. 102(b) over 
Woodward (U.S. Patent No. 4,070,237). 

Whether claim 7 is unpatentable under 35 U.S.C. 102(b) over Woodward (U.S. 
Patent No. 4,070,237). 

Whether claim 8 is unpatentable under 35 U.S.C. 102(b) over Woodward (U.S. 
Patent No. 4,070,237). 

Whether claims 6 and 1 1 are unpatentable under 35 U.S.C. 103(a) over 
Woodward. 

Whether claim 14 is unpatentable under 35 U.S.C. 103(a) over Woodward. 

Whether claim 13 is unpatentable under 35 U.S.C. 103(a) over Woodward in 
view of Wright (U.S. Patent No. 3,773,256). 
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ARGUMENT 



A. Rejection under 35 U.S.C. 102(b) over U.S. Patent No. 4.070.237 
("Woodward"). 

i. Claims 1-3. 7.9-10. and 12 

Woodward is directed to an automatic valve for controlling the vacuum in an 
enclosed container, specifically for suction boxes used on paper making machines. 
(Woodward, Col. 1, lines 7-10). Although Woodward explicitly describes the use of a 
bleed valve (7) with air suction boxes, the description of Woodward provides that the 
bleed valve (7) "can be used in any fluid system that may be controlled by a constant 
bleed valve." (Id., col. 5, lines 39-44). Gravity acts on a ball (18) of Woodward to force 
the ball (18) into the valve seat. [Id., col. 3, lines 47-50; col. 3, lines 33-35). Woodward 
discloses "the tapering of the conical valve seat 16 will be sufficient to prevent jamming 
of the ball in the seat and in any case will be cut approximately a 50 degree included 
angle", i.e. a 25 degree angle per side of the cross section. (Id., col. 4, lines 15-18). 

A cross section of the bleed valve (7) of Woodward is shown in Figure 2A of 
Woodward. Woodward provides a bleed valve (7) (Id., col. 3, lines 21-22) having 
internally tapering sides (16) that form a conical valve seat. (Id., col. 3, lines 38-40). The 
bleed valve (7) of Woodward is designed to connect to an elbow 12, i.e. a pipe. A top 
cap (13) on the bleed valve (7) of Woodward is internally threaded to engage the 
external threads of pipe (12). (Id., col. 3, lines 33-35). A passageway (29) in the valve 
(7) of Woodward includes rods (19) that help guide the ball (18) in the passageway (29) 
(Id., col. 3, lines 47-50), and a rod (24) or fin that stops the ball from closing the 
passageway (29). (Id., col. 4, lines 33-42). The ball (18) "is substantially stationary in 
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operation" as it is supported by a steady stream of clean air. (Id., col. 5, lines 28-30). 

Applicant believes that Woodward does not anticipate the invention as claimed in 
claim 1 or claims 2, 3, 7-10, and 12. Claim 1 claims an apparatus for retaining fluid in a 
liquid delivery tube. Woodward discloses a bleed valve for bleeding a consistent amount 
of air. (Woodward, col. 5, lines 6-8). Woodward does not disclose whether its apparatus 
can retain fluid. Applicant's claim 1(b) requires the upper tubular portion have "an 
outside diameter that is tapered to its terminus to facilitate insertion into a liquid delivery 
tube". Fig. 2 of the instant application meets the limitation of claim 1(b), and is copied 
below next to a copy of Fig. 2a of Woodward. 



Fig. 2 Application Fig. 2a Woodward 




It is clear from the above figures that the upper tubular portion of Applicant's 
preferred embodiment is tapered to its terminus to facilitate insertion into a liquid 
delivery tube consistent with Applicant's claim 1(b). The apparatus disclosed in 
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Woodward, however, is internally threaded at its upper portion, i.e. cap (13), for 
insertion of a liquid delivery tube into the apparatus. In support of rejection, the 
Examiner identifies the chamfers on the corners of the cross section of the apparatus of 
Woodward in Figs. 3A and 3B. Nowhere in Woodward is there any description of the 
outside diameter of the upper portion of the bleed valve (7) or any indication that the 
outside diameter of the bleed valve (7) facilitates insertion into a liquid delivery tube. 
Applicant notes that drawings are for illustrative purposes only and are not accurate as 
to actual dimensions, but it appears that the chamfers shown in Figs. 3A and 3B of 
Woodward are much to slight to facilitate insertion into a liquid delivery tube and thereby 
fail to meet the limitations of claim element 1(b). Because Woodward does not disclose 
a tapering upper tubular portion that facilitates insertion into a liquid delivery tube, 
Woodward cannot anticipate claim 1 nor any of the claims dependent upon claim 1 . 

For the above reasons, it is believed that claims 1-3, 9-10, and 12 are patentable 
over Woodward. 

ii. Claim 7 

The Examiner rejected claim 7 based on Woodward's depiction that its upper 
tubular portion (22) tapers inwardly to restrict the flow of fluids. (Office Action, Ex. C, 
pg. 4, lines 11-14). Applicant disagrees that flow would be restricted by the upper 
portion (22) of Woodward. Looking at Figs. 2A, 3A, and 3B of Woodward, the inlet 
passage (17) of Woodward can be clearly seen as smaller than the outlet passage (21) 
of Woodward. Because the outlet passage (17) is larger than the inlet passage (21), 
flow cannot be further restricted by the upper portion (22) of Woodward. In contrast, Fig. 
2 of the instant Application shows an upper tubular portion that tapers to reduce the 
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diameter of the outlet end to less than that of the inlet end and thus restrict the flow of 
fluids. For this reason, it is believed that claim 7 is patentable over Woodward, 
iii. Claim 8 

The Examiner rejected claim 8 based on Woodward's depiction that its upper 
tubular portion (22) is adjustable by trimming to increase the flow of fluid. (Office Action, 
Ex. C, pg. 4, lines 11-14). Applicant disagrees that flow could be increased by adjusting 
portion (22) of Woodward. Looking at Figs. 2A, 3A, and 3B of Woodward, the inlet 
passage (17) of Woodward can be clearly seen as smaller than the outlet passage (21) 
of Woodward). Because the outlet passage (1 7) is already larger than the inlet passage 
(21 ), flow cannot be increased by further widening the portion (22) through trimming. 

Applicant further notes that trimming portion (22) of Woodward would effectively 
remove the chamfers identified by the Examiner. As shown in Fig. 3A and Fig. 3B of 
Woodward, the chamfers are at the upper edges of the bleed valve (7) of Woodward, 
above the portion (22). Trimming the portion (22) to increase its diameter would thus 
remove the chamfers, which the Examiner wrongly identifies as tapering that would 
allow insertion into a liquid delivery tube. The Examiner's rejection of claim 8 cannot 
stand because trimming the portion (22) would remove a claim element. 

For the above reasons, it is believed that claim 8 is patentable over Woodward. 

B. Rejection under 35 U.S.C. 103(a) over U.S. Patent No. 4.070,237 
("Woodward"). 

i. Claims 6, 11 

The Examiner rejected claims 6, 11, and 14 as being unpatentable over 
Woodward (U.S. 4,070,237). Woodward discloses a ball valve with a valve seat having 
an included angle of approximately 50 degrees, i.e. 25 degrees per side. Claims 6 and 
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11 require the valve seat of the present invention to sidewalls that taper inwardly at an 
angle less than 20.76 degrees but greater than 14.76 degrees and generally less than 
21 degrees but greater than generally 15 degrees. The Examiner contends that based 
on Woodward it would have been obvious to one having ordinary skill in the art at the 
time the present invention was made to have selected the angles in the claimed range 
(Office Action, Ex. C, at 6). The Examiner further states "such range overlaps or is close 
enough in range to the 25 degrees of Woodward, that selection would involve only 
routine skill in the art." (Id.) 

Woodard is not in the same field of endeavor or analogous to the present 
invention. (See In re Deminski, 796 F.2d 436,442, 230 U.S.P.Q. 313, 315 (Fed. Cir. 
1986). Woodward relates to the field of automatic bleed valves for controlling the 
vacuum of suction boxes (Woodward, col. 1 , lines 6-10), Woodward further teaches that 
two-inch diameter ball is preferred, (Woodward, Col. 5, lines 10-23), but a ball of such 
diameter would be impracticable for use with a drinking apparatus. In particular, 
Woodward makes no suggestion of the problems faced by the Applicant, easing the 
effort of drinking through a liquid delivery tube, (Application, pg. 1, lines 6-7), and 
supporting a column of fluid at all times. (Application, pg. 7, lines 2-3). Woodard is 
therefore not reasonably pertinent to the specific problem of concern in the present 
invention. (See In re Clay, 966 F.2d 656, 23 U.S.P.Q.2d 1058, 1060-61 (Fed. Cir. 
1992)). 

Woodward's teaching of a valve seat with a taper of 25 degrees is not "close 
enough" to the range of the taper angles claimed in the instant application. In fact, there 
is no teaching or motivation provided in Woodward (or any other prior art provided by 
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the Examiner) to use a valve seat taper angle of less than 25° with ball valves for use 
with drinking apparatuses. Woodward explicitly teaches that "in any case" the valve seat 
"will be cut approximately a 50° included angle." (Woodward, col. 4, lines 16-17). 
Because of the limit of the teaching of the valve seat angle to a 50 degree included 
angle "in any case", Woodward does not motivate subsequent inventors to try any other 
valve seat angles, much less the angles claimed in Applicant's claims 6, 11, and 14. 
(See In re Lindell, 385 F.2d 453, 155 U.S.P.Q. 521, 523 (C.C.P.A. 1967) (rejection the 
"obvious to try" test); See In re Kahn, 441 F.3d 977, 986, 78 USPQ2d 1329, 1335 (Fed. 
Cir. 2006) (discussing rationale underlying the motivation-suggestion-teaching 
requirement as a guard against using hindsight in an obviousness analysis)). 

The 25° angle disclosed by Woodward is considerable larger than the generally 
less than 21 degree angle upper limit claimed by Applicant. This difference of 
approximately 4 degrees is not "close enough" as the Examiner contends. As attested 
to in the Schafer Declaration of Ex. D, valve seat angles even a few degrees higher 
than the claimed range provided an unsatisfactory seal, (Schafer Declaration, Ex. D, ^5) 
but angles less than the claimed range resulted in the ball tending to stick in the valve 
seat (Schafer Declaration, Ex. D, <||7). Woodward itself discloses that the relationship of 
the ball size and orifice size depend upon the vacuum units, (Woodward, Col. 5, lines 
10-23), and limits it claimed valve seat angle to a 50 degree included angle. 
(Woodward, col. 4, lines 16-17). As stated in the Schafer Declaration, Ex. D, the angle 
closest to the angle of Woodward that was tested was 23.76 degrees, and this angle 
provided an unsatisfactory seal. (Schafer Declaration, Ex. D, ^5) For purposes of valve 
seats for use with drinking apparatuses, Woodward therefore teaches away from using 
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valve seat angles of less than 25° or even angles close to 25 degrees, such as 23.76 
degrees. 

It should be noted that Woodward is not directed toward providing a valve seat 
with a satisfactory seal that would be required for the ball valves used with drinking 
apparatuses. Woodward only directs "taper of the conical valve seat 16 will be sufficient 
to prevent jamming of the ball in the seat". (Woodward, col. 4, lines 14-16). Woodward 
explains that the ball (18) of Woodward "in effect floats on a column of air", (Id., col. 4, 
lines 3-4). It is therefore apparent form the disclosure of Woodward that the only 
concern with the valve seat is prevention of "jamming" of the ball and that providing a 
satisfactory seal is of no concern. The inventor's Declaration of Ex. D. shows that as 
valve seat angles decrease, the valves have a better seal but the tendency of the ball to 
stick in the valve increases. (Schafer Declaration, Ex. D, fff 5,7). Woodward thus 
teaches away from the use of lower valve seat angles, as these decreased angles 
increase the likelihood of "jamming" of the ball in contravention of the purposes of 
Woodward. 

For the above reasons, it is believed that claims 6 and 1 1 are patentable over 
Woodward. 

ii. Claim 14 

Claim 14 further limits the angle to generally less than 18 degrees and generally 
greater than 17 degrees. For the reasons stated in the above explanation of why 
Woodward does not make obvious the range of angles of claims 6, and 11, Applicant 
asserts that further limited range of angles claimed in claim 14 is not obvious in light of 
Woodward. An angle of 18 degrees is considerable less than 25 degrees for valve seat 
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sidewalls. As noted in the Schafer Declaration, Ex. D, the inventors experimented with 

angles including 1 7.76 degrees, 20.76, and 23.76 degrees. (Schafer Declaration, Ex. D, 

<H4). The angle of 23.76 degrees had an unsatisfactory seal (Schafer Declaration, Ex. D, 

<P). The angle of 17.76 degrees was chosen over the greater angles because it 

provided the best seal of the higher range of angles. (Schafer Declaration, Ex. D, <R8). 

The experiments of the inventors, as declared by inventor Christopher E. Schafer, show 

that a difference of just a few degrees in the angle of the sidewalls greatly affects 

whether the valve seat provides a satisfactory seal. 

For the above reasons it is believed that claim 14 is patentable over Woodward. 

C. Rejection of Claim 13 under 35 U.S.C. 103(a) over U.S. Patent No. 
4.070.237 ("Woodward") in View of U.S. Patent No. 3.773.256 
("Wright"). 

The Examiner rejected claim 13 as being unpatentable over Woodward (U.S. 
4,070,237) in view of Wright (U.S. 3,773,256). Wright discloses an apparatus to teach a 
child to use a drinking tube. (Wright, col. 1, lines 14-17). The feeding tube (14) of Wright 
includes a ball valve (30) having fingers (34) defining a cage for a ball (32). (Wright, col. 
1 , lines 56-58). The valve (30) of Wright is illustrated in Fig. 2 of Wright. The Examiner 
states that it would have been obvious to attach the apparatus of Wright onto the valve 
of Woodward. (Office Action, Ex. C, pg. 7, lines 9-13). 

In making this rejection of Applicant's claim 1 3, the Examiner has failed to make 
a prima facie case of obviousness. The Examiner states no motivation to combine 
Woodward and Wright other than to note the combination of Woodward and Wright 
could "provide a means to assist a child in drinking from a straw". See In re Kahn, 441 
F.3d at 986, 78 USPQ2d at 1335 (requiring motivation to combine references). Wright, 
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however, already states that it assists a child in drinking from a straw. (Wright, Col. 1, 
lines 14-17). Wright therefore provides no further motivation to use a different valve. 
Woodward is directed toward use with bleed valves, and it therefore cannot provide 
motivation for its combination with a drinking apparatus. 

The combination of Wright and Woodward is further not obvious. Woodward and 
Wright were both registered in the 1970s, and in over twenty years, no one has 
combined these apparatuses. For the above reasons it is believed that claim 13 is 
patentable over Woodward in view of Wright. 
D. Conclusion 

The Examiner has rejected the instant application based primarily on the 
disclosure of Woodward. As explained in this Argument section, Woodward fails to 
disclose each and every element of claims 1, 7, and 8, and does not make obvious the 
valve seat angles of claims 6, 11, and 14. Applicant has subsequently traversed the 
Examiner's rejection. Applicant suggests that the application is in condition for 
allowance and respectfully requests that this Board direct the Examiner to issue a timely 
Notice of Allowance. 




Adam W. Jones - Reg. No. 57,1 1 6 
BrownWinick Law Firm 
Regency West 5 
4500 Westown Pkwy Ste 277 
West Des Moines, IA 50266-6717 
Telephone: 51 5/242-2400 
Facsimile: 515/242-2448 
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CLAIMS APPENDIX 

1 . An apparatus for retaining fluid in a liquid delivery tube comprising 

a. A lower portion having a ball valve that permits only unidirectional flow of 
fluids and includes a valve chamber for housing a ball and having an inlet 
end and an outlet end being spaced apart sufficiently so that said ball is 
longitudinally, reciprocally movable within said chamber from a closed 
position at the inlet end of said chamber to an open position at the outlet 
end of said chamber; 

b. An upper tubular portion that has an outside diameter that is tapered to its 
terminus to facilitate insertion into a liquid delivery tube, said tubular 
portion having an elongated, tapered passageway that communicates with 
said outlet end of the valve chamber to convey fluid from said chamber to 
said tube; and 

c. said valve chamber inlet end includes a valve seat having sidewalls that 
taper inwardly from said valve chamber such that the diameter of said 
valve seat is reduced toward the valve chamber inlet end to prevent said 
ball from becoming stuck therein. 

2. A fluid retaining apparatus as recited in claim 1, wherein at least one interior 
rib extends inward from an inside upper portion of the outlet of the valve chamber so 
that said ball cannot significantly obstruct the flow of fluids through the outlet of the 
valve chamber. 

3. A fluid retaining apparatus as recited in claim 2, wherein the inside upper 
portion of the valve chamber includes a plurality of said interior ribs that are 
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circumferentially spaced apart. 

4. A fluid retaining apparatus as recited in claim 3, wherein said plurality of said 
interior ribs are longitudinally aligned. 

6. A fluid retaining apparatus as recited in claim [[5]] 1 , wherein said valve seat 
sidewalls taper inwardly at an angle less than 20.76° but greater than 14.76°. 

7. A fluid retaining apparatus as recited in claim 1 , wherein the diameter of the 
passageway of the upper tubular portion tapers inwardly so that the flow of fluid through 
the upper tubular portion is restricted. 

8. A fluid retaining apparatus as recited in claim 7, wherein the diameter of the 
passageway of the upper tubular portion is adjustable by trimming to increase the flow 
of fluid through the apparatus. 

9. A fluid retaining apparatus as recited in claim 1, wherein the upper tubular 
portion can be inserted into the bottom of said liquid delivery tube. 

10. An apparatus for retaining fluid in a liquid delivery tube comprising 

a. A lower portion having a ball valve that permits only unidirectional flow of 
fluids and includes a valve chamber for housing a ball and having an inlet 
end and an outlet end being spaced apart sufficiently so that said ball is 
longitudinally, reciprocally movable within said chamber from a closed 
position at the inlet end of said chamber to an open position at the outlet 
end of said chamber; 

b. An upper tubular portion that has an outside diameter that is tapered so 
that it can be inserted into a liquid delivery tube, said tubular portion 
having an elongated, tapered passageway that communicates with said 
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outlet end of the valve chamber to convey fluid from said chamber to said 
tube; and 

c. Said valve chamber inlet end having a valve seat with sidewalls that taper 
inwardly from said valve chamber such that the diameter of said valve seat 
is reduced toward the valve chamber inlet end to prevent said ball from 
becoming stuck therein and there is sufficient spacing between said inlet 
end and said outlet end of said valve chamber so that a portion of the 
liquid in said delivery tube is permitted to pass back through said 
apparatus to reduce the amount of liquid in said tube. 
1 1 . An apparatus for retaining fluid in a liquid delivery tube comprising 

a. A lower portion having a ball valve that permits only unidirectional flow of 
fluids and includes a valve chamber for housing a ball and having an inlet 
end and an outlet end being spaced apart sufficiently so that said ball is 
longitudinally, reciprocally movable within said chamber from a closed 
position at the inlet end of said chamber to an open position at the outlet 
end of said chamber; 

b. An upper tubular portion that has an outside diameter that is tapered so 
that it can be inserted into a liquid delivery tube, said tubular portion 
having an elongated, tapered passageway that communicates with said 
outlet end of the valve chamber to convey fluid from said chamber to said 
tube; and 

c. Said valve chamber inlet end includes a valve seat having sidewalls that 
taper inwardly from said valve chamber at an angle less than generally 21 



19 



degrees but greater than generally 15 degrees to prevent said ball from 
becoming stuck therein. 

12. A fluid retaining apparatus as recited in claim 1, wherein the spacing between 
said inlet end and said outlet end of said valve chamber is of a sufficient length so that 
as said ball moves from said open position to said closed position, a portion of the liquid 
in said delivery tube is permitted to pass back through said apparatus to reduce the 
amount of liquid in said tube. 

13. A fluid retaining apparatus as recited in claim 12, wherein said liquid delivery 
tube is in the form of a straw having an upper end for delivering fluid to the mouth of a 
user and a bottom end to which said apparatus is attached. 

14. A fluid retaining apparatus as recited in claim 6, wherein said valve seat 
sidewalls taper inwardly at an angle generally greater than 17 degrees but generally 
less than 18 degrees. 
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EVIDENCE APPENDIX 
Ex. A, Assignment Record 
Ex. B, Iowa Secretary of State Business Record 
Ex. C, Office Action, August 9, 2006 
Ex. D, Rule 1 32 Declaration of Christopher E. Schaffer 
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RELATED PROCEEDINGS APPENDIX 
None. 
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Application/Control Number: 10/697,376 Page 2 

Art Unit: 3753 

DETAILED ACTION 
Declaration 

1 . The declaration under 37 CFR 1 . 1 32 filed 26 May 2006 is insufficient to 
overcome the obviousness rejection based upon the statutory grounds below indicating 
that the rejections have not been overcome as set forth in the last Office action 
because: 

Regarding the "tendency to stick", this is a statement, which amounts to an 
affirmation of how the claimed subject matter was intended to function. This is not 
relevant to the issue of nonobviousness of the claimed subject matter and provides no 
objective evidence thereof. See MPEP § 716. 

Regarding the angle selection, declarant provides no objective evidence in 
support of alleged desirability of the recited angle range. 

Therefore, having considered the factual inquiries specified in Graham v. John 
Deere Co. , 383 U.S. 1 , ; 148 USPQ 459 (1 966), and the factual allegations in the 
applicant's declaration in accordance with the provision of 37 CFR 1 .132, the rejections 
are deemed proper for the reasons set forth below. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3,7-10 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Woodward (US 4,070,237). 

Regarding claims 1 and 10, Woodward discloses an apparatus, shown in figure 
3A, for retaining fluid (the fluid in this case is air, and also in some cases "a clean spray 
of water" Col. 5, Lns 28-33) in a liquid delivery tube comprising of, a lower portion (15) 
having a ball valve (18) that permits only unidirectional flow of fluids and includes a 
valve chamber (surrounding 18) for housing a ball and having an inlet end (17) and an 
outlet end (21) being spaced apart sufficiently so that the ball is longitudinally, 
reciprocally movable within the chamber from a closed position at the inlet end of the 
chamber to an open position at the outlet end of the chamber, and an upper tubular 
portion (13) that has an outside diameter that is tapered to its terminus to facilitate 
insertion into a liquid delivery tube (external chamfer close to reference number 13, is 
tapered in a manner which can facilitate insertion), the tubular portion having an 
elongated, tapered passageway (22) that communicates with the outlet end of the valve 
chamber to convey fluid from the chamber to the tube and the valve chamber inlet end 
includes a valve seat having sidewalls that taper inwardly from the valve chamber such 
that the diameter of the valve seat is reduced toward the valve chamber inlet end to 
prevent the ball from becoming stuck therein (Col. 4, Lns. 14-17 and Col. 5, Lns. 3-10, 
the experiment performed indicates that valve was found to bleed a consistent amount 
of air, which indicates that no sticking occurred during the experiment). 
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Regarding claim 2, Woodward shows in Figure 3A, at least one interior rib (24) 
extends inward from an inside upper portion of the outlet of the valve chamber so that 
the ball cannot significantly obstruct the flow of fluids through the outlet of the valve 
chamber (Col. 4, Lns. 37-41). 

Regarding claim 3, Woodward shows in Figure 3A,the inside upper portion of the 
valve chamber includes a plurality of the interior ribs (1 1) that are circumferentially 
spaced apart. 

Regarding claim 7, Woodward shows the diameter of the passageway of the 
upper tubular portion tapers inwardly (22) so that the flow of fluid through the upper 
tubular portion is restricted as seen in Figure 3A. 

Regarding claim 8, Woodward depicts that the diameter (along 22) of the upper 
passageway of the upper tubular portion is adjustable by trimming to increase the flow 
of fluid through the apparatus (the upper portion of 22 above stop 24 could be cut to 
increase the area for increased flow through the passageway). 

Regarding claim 9, Woodward's upper tubular portion can be inserted into the 
bottom of the liquid delivery tube, (the upper portion is configured to be inserted into the 
inner diameter of a straw, where the exterior of the straw would go over the upper 
tubular tapered portion, the limitation is not positively recited). 

Regarding claim 12, Woodward discloses the spacing between the inlet end and 
the outlet end of the valve chamber is of a sufficient length so that as the ball moves 
from the open position to the closed position, a portion of the liquid in the delivery tube 
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is permitted to pass back through the apparatus to reduce the amount of liquid in the 
tube (Col. 2, Lns. 52-69). 



Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections.set forth in this Office action: 

. (a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wood 
ward (US 4,070,237) in view of Tatum (US 342,478). 

Woodward has taught all of the limitations of the claimed invention except that 
the valve has "the plurality of the interior ribs are longitudinally aligned". 

Tatum discloses a ball valve, which teaches the plurality of the interior ribs (a) 
are longitudinally aligned, as shown in figurel . 



Application/Control Number: 10/697,376 Page 6 

Art Unit: 3753 

In view of the Tatum patent, it would have been obvious to one of ordinary skill in 
the art at the time of invention to utilize the plurality of the interior ribs are longitudinally 
aligned in replace of the stop of Woodward in order to provide for a more stable valve 
seat. 

5. Claims 6, 1 1 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woodward (US 4,070,237). 

Woodward has taught all of the features of the claimed invention except that, the 
valve seat sidewalls tapering inwardly at an angle less than 20.76 but greater than 
14.76 degrees, or sidewalls that taper inwardly at an angle less than generally 21 
degrees but greater than generally 15 degrees, or at an angle greater than 17 degrees 
but generally less than 18 degrees. 

Woodward teaches the use of a ball check valve used with a fluid, having a "50 
degree inclusive angle, i.e. 25 degrees per side, for the tapered seat 16, (Col. 5, Lns. 3- 
6). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have selected the range at an angle less than 20.76 but greater 
than 14.76 degrees, or sidewalls that taper inwardly at an angle less than generally 21 
degrees but greater than generally 15 degrees, or at an angle greater than 17 degrees 
but generally less than 18 degrees, since such range overlaps or is close enough in 
range to the 25 degrees of Woodward, that selection would involve only routine skill in 
the art (see MPEP 2144.05). 
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6. 



Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 



Woodward (US 4,070,237) in view of Wright (US 3,773,256). 

Woodward has taught all of the features of the present invention except that the 
liquid delivery tube is in the form of a straw having an upper end for delivering fluid to 
the mouth of a user and a bottom end to which the apparatus is attached. 

Wright discloses a drinking device having a liquid delivery tube that is in the form 
of a straw having an upper end for delivering fluid to the mouth of a user and a bottom 
end to which the apparatus is attached as shown in figure 1 . 

In view of the Wright patent, it would have been obvious to one of ordinary skill in 
the art at the time of invention to employ the liquid delivery tube that is in the form of a 
straw having an upper end for delivering fluid to the mouth of a user and a bottom end 
to which the apparatus is attached of Wright onto the valve of Woodward, in order to 
provide a means to assist a child in drinking from a straw (Col. 1, Lns. 14-17). 



Response to Arguments 



7. 



Applicant's arguments with respect to the claims have been considered but are 



moot in view of the new ground(s) of rejection. 



Conclusion 
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8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 . 1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig Price whose telephone number is (571) 272-2712. 
The examiner can normally be reached on 7AM - 5:30PM M-R. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eric Keasel can be reached on (571) 272-4929. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Declaration under 27 C.F.R. § 1.132 

I, Christopher E. Schafer, of 1637 280 th Street, Adair, Iowa 50002, a citizen of the 
United States of America hereby declare: 

1. That I am an inventor of the invention that is the subject of the above 
application for patent. 

2. In early 2003, Rodney Ramsey and I experimented with the taper angles 
of ball valve seats to ascertain the optimal valve seat taper angle. 

3. We modified our injection molding tooling of the ball valve to experiment 
with four (4) different degrees of taper angles of the valve seat area of the 
ball valve. 

4. The degrees of taper tested were 14.76 degrees, 17.76 degrees, 20.76 
degrees, and 23.76 degrees. 

5. We discovered that the smaller taper angles produced the better tendency 
for the ball to seal in the valve seat and of the taper angles tested, the 
taper angle of 14.76 degrees had he best seal and the taper angle of 
23.76 degrees had an unsatisfactory seal. 

6. We understood that because a typical user of this product tends to be 
extremely frail, even a minimal amount of sticking of the ball to the valve 
seat would cause a user to be unable to obtain fluid through an attached 
liquid delivery tube. 

7. Although valves of a 14.76 degree taper angle did the best job of 
preventing leak-back of fluid, the ball had a greater tendency to stick in the 
valve seat at this angle. 

8. For the final design of the preferred embodiment of the present invention, 
we selected the taper angle of 1 7.76 degrees to obtain a satisfactory seal 
and prevent the ball from sticking in the valve seat. 



EXHIBIT 



9. 
10. 



We had previously determined that a design having a radius on the seat 
area produced inconsistent and unsatisfactory results. 

The undersigned declarant hereby declares that all statements made 
herein of his own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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Appl. No.: 10/697,376 ) Appeal No: 

Filed: October 30, 2003 ) 

Invention: Improved Fluid Retaining ) 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 

Disposition of Claims 

4) E3 Claim(s) 1-4 and 6-14 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-4,6-14 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 10/30/03 is/are: a)K accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



kttachment(s) 

1) ® Notice of References Cited (PTO-892) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date . 



4) D Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 

PTOL-326 (Rev. 7-05). 
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Part of Paper No./Mail Date 20060806 



Application/Control Number: 10/697,376 Page 2 

Art Unit: 3753 

DETAILED ACTION 
Declaration 

1. The declaration under 37 CFR 1.132 filed 26 May 2006 is insufficient to 
overcome the obviousness rejection based upon the statutory grounds below indicating 
that the rejections have not been overcome as set forth in the last Office action 
because: 

Regarding the "tendency to stick", this is a statement, which amounts to an 
affirmation of how the claimed subject matter was intended to function. This is not 
relevant to the issue of nonobviousness of the claimed subject matter and provides no 
objective evidence thereof. See MPEP § 716. 

Regarding the angle selection, declarant provides no objective evidence in 
support of alleged desirability of the recited angle range. 

Therefore, having considered the factual inquiries specified in Graham v. John 
Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), and the factual allegations in the 
applicant's declaration in accordance with the provision of 37 CFR 1.132, the rejections 
are deemed proper for the reasons set forth below. 



Claim Rejections - 35 USC § 102 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3,7-10 and 12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Woodward (US 4,070,237). 

Regarding claims 1 and 10, Woodward discloses an apparatus, shown in figure 
3A, for retaining fluid (the fluid in this case is air, and also in some cases "a clean spray 
of water" Col. 5, Lns 28-33) in a liquid delivery tube comprising of, a lower portion (15) 
having a ball valve (18) that permits only unidirectional flow of fluids and includes a 
valve chamber (surrounding 18) for housing a ball and having an inlet end (17) and an 
outlet end (21) being spaced apart sufficiently so that the ball is longitudinally, 
reciprocally movable within the chamber from a closed position at the inlet end of the 
chamber to an open position at the outlet end of the chamber, and an upper tubular 
portion (13) that has an outside diameter that is tapered to its terminus to facilitate 
insertion into a liquid delivery tube (external chamfer close to reference number 13, is 
tapered in a manner which can facilitate insertion), the tubular portion having an 
elongated, tapered passageway (22) that communicates with the outlet end of the valve 
chamber to convey fluid from the chamber to the tube and the valve chamber inlet end 
includes a valve seat having sidewalls that taper inwardly from the valve chamber such 
that the diameter of the valve seat is reduced toward the valve chamber inlet end to 
prevent the ball from becoming stuck therein (Col. 4, Lns. 14-17 and Col. 5, Lns. 3-10, 
the experiment performed indicates that valve was found to bleed a consistent amount 
of air, which indicates that no sticking occurred during the experiment). 
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Regarding claim 2, Woodward shows in Figure 3A, at least one interior rib (24) 
extends inward from an inside upper portion of the outlet of the valve chamber so that 
the ball cannot significantly obstruct the flow of fluids through the outlet of the valve 
chamber (Col. 4, Lns. 37-41). 

Regarding claim 3, Woodward shows in Figure 3A,the inside upper portion of the 
valve chamber includes a plurality of the interior ribs (1 1) that are circumferentially 
spaced apart. 

Regarding claim 7, Woodward shows the diameter of the passageway of the 
upper tubular portion tapers inwardly (22) so that the flow of fluid through the upper 
tubular portion is restricted as seen in Figure 3A. 

Regarding claim 8, Woodward depicts that the diameter (along 22) of the upper 
passageway of the upper tubular portion is adjustable by trimming to increase the flow 
of fluid through the apparatus (the upper portion of 22 above stop 24 could be cut to 
increase the area for increased flow through the passageway). 

Regarding claim 9, Woodward's upper tubular portion can be inserted into the 
bottom of the liquid delivery tube, (the upper portion is configured to be inserted into the 
inner diameter of a straw, where the exterior of the straw would go over the upper 
tubular tapered portion, the limitation is not positively recited). 

Regarding claim 12, Woodward discloses the spacing between the inlet end and 
the outlet end of the valve chamber is of a sufficient length so that as the ball moves 
from the open position to the closed position, a portion of the liquid in the delivery tube 



J 
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is permitted to pass back through the apparatus to reduce the amount of liquid in the 
tube (Col. 2, Lns. 52-69). 



Claim Rejections - 35 USC § 103 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections.set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



4. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Wood 
ward (US 4,070,237) in view of Tatum (US 342,478). 

Woodward has taught all of the limitations of the claimed invention except that 
the valve has "the plurality of the interior ribs are longitudinally aligned". 

Tatum discloses a ball valve, which teaches the plurality of the interior ribs (a) 
are longitudinally aligned, as shown in figure! 
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In view of the Tatum patent, it would have been obvious to one of ordinary skill in 
the art at the time of invention to utilize the plurality of the interior ribs are longitudinally 
aligned in replace of the stop of Woodward in order to provide for a more stable valve 
seat. 

5. Claims 6, 1 1 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woodward (US 4,070,237). 

Woodward has taught all of the features of the claimed invention except that, the 
valve seat sidewalls tapering inwardly at an angle less than 20.76 but greater than 
14.76 degrees, or sidewalls that taper inwardly at an angle less than generally 21 
degrees but greater than generally 1 5 degrees, or at an angle greater than 17 degrees 
but generally less than 18 degrees. 

Woodward teaches the use of a ball check valve used with a fluid, having a "50 
degree inclusive angle, i.e. 25 degrees per side, for the tapered seat 16, (Col. 5, Lns. 3- 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have selected the range at an angle less than 20.76 but greater 
than 14.76 degrees, or sidewalls that taper inwardly at an angle less than generally 21 
degrees but greater than generally 1 5 degrees, or at an angle greater than 17 degrees 
but generally less than 18 degrees, since such range overlaps or is close enough in 
range to the 25 degrees of Woodward, that selection would involve only routine skill in 
the art (see MPEP 2144.05). 
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6. Claim 1 3 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Woodward (US 4,070,237) in view of Wright (US 3,773,256). 

Woodward has taught all of the features of the present invention except that the 
liquid delivery tube is in the form of a straw having an upper end for delivering fluid to 
the mouth of a user and a bottom end to which the apparatus is attached. 

Wright discloses a drinking device having a liquid delivery tube that is in the form 
of a straw having an upper end for delivering fluid to the mouth of a user and a bottom 
end to which the apparatus is attached as shown in figure 1 . 

In view of the Wright patent, it would have been obvious to one of ordinary skill in 
the art at the time of invention to employ the liquid delivery tube that is in the form of a 
straw having an upper end for delivering fluid to the mouth of a user and a bottom end 
to which the apparatus is attached of Wright onto the valve of Woodward, in order to 
provide a means to assist a child in drinking from a straw (Col. 1, Lns. 14-17). 

Response to Arguments 

7. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 



Conclusion 
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8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig Price whose telephone number is (571) 272-2712. 
The examiner can normally be reached on 7AM - 5:30PM M-R. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eric Keasel can be reached on (571) 272-4929. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Declaration under 27 C.F.R. § 1.132 

I, Christopher E. Schafer, of 1637 280 th Street, Adair, Iowa 50002, a citizen of the 
United States of America hereby declare: 

1 . That I am an inventor of the invention that is the subject of the above 
application for patent. 

2. In early 2003, Rodney Ramsey and I experimented with the taper angles 
of ball valve seats to ascertain the optimal valve seat taper angle. 

3. We modified our injection molding tooling of the ball valve to experiment 
with four (4) different degrees of taper angles of the valve seat area of the 
ball valve. 

4. The degrees of taper tested were 14.76 degrees, 17.76 degrees, 20.76 
degrees, and 23.76 degrees. 

5. We discovered that the smaller taper angles produced the better tendency 
for the ball to seal in the valve seat and of the taper angles tested, the 
taper angle of 14.76 degrees had he best seal and the taper angle of 
23.76 degrees had an unsatisfactory seal. 

6. We understood that because a typical user of this product tends to be 
extremely frail, even a minimal amount of sticking of the ball to the valve 
seat would cause a user to be unable to obtain fluid through an attached 
liquid delivery tube. 

7. Although valves of a 14.76 degree taper angle did the best job of 
preventing leak-back of fluid, the ball had a greater tendency to stick in the 
valve seat at this angle. 

8. For the final design of the preferred embodiment of the present invention, 
we selected the taper angle of 1 7.76 degrees to obtain a satisfactory seal 
and prevent the ball from sticking in the valve seat. 




9. We had previously determined that a design having a radius on the seat 
area produced inconsistent and unsatisfactory results. 

1 0. The undersigned declarant hereby declares that all statements made 
herein of his own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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